Tibeticola sediminis gen. nov., sp. nov., a thermophilic bacterium isolated from a hot spring sample collected from a hot spring in Tibet, western Tibet province, China. The taxonomic positions of the two isolates were investigated using a polyphasic approach. The novel isolates were Gram-stain-negative, aerobic, short-rod-shaped and motile by means of a polar flagellum. They were oxidase-and catalase-positive and were able to grow at 30-55 C (optimum, 37-45 C), at pH 6.0-8.0 (optimum, pH 7.0) and with NaCl tolerance up to 1 % (w/v). Phylogenetic analyses based on 16S rRNA gene sequences showed that strains YIM 73013 T and YIM 73008 formed a distinct lineage with respect to closely related genera in the family Comamonadaceae and shared highest 16S rRNA gene sequences similarities with Acidovorax caeni R-24608 T (96.3 and 96.4 %, respectively). The respiratory quinone was ubiquinone-8 (Q-8) and the major cellular fatty acids observed were C 17 : 1 !6c, C 16 : 0 and summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c 
The family Comamonadaceae belongs to the class Betaproteobacteria and was first described by Willems et al. [1] . At the time of writing, the family comprises 34 genera with validly published names (www.bacterio.net/). Numerous isolates of this family were obtained from soil, activated sludge, freshwater, waste water, pond water and salt mine [2] [3] [4] [5] [6] [7] [8] . A few members of this family were found to degrade hydrocarbon [9] , to oxidize ammonia [10, 11] , to be involved in removal of phosphorous from wastewater [12, 13] and to perform denitrification [14] . These indicate that this evolutionary cluster has a wide spectrum of habitat and varied metabolic pathways. Members of this family have been also reported to have the ability to use thioether 3,3¢-thiodipropionic acid (TDP) as a sole carbon and energy source [15] . This organic compound and its derivatives are used in the food and health sectors as antioxidants as well as antioxidant stabilizers in various polymers [16] . Here we report the characterization of strains YIM 73013 T and YIM 73008, which were isolated from sediment of a hot spring in Tibet, China, in the course of an investigation into thermophilic microbial diversity. In the current study, the two isolates were subjected to a polyphasic taxonomic characterization. Based on the results of the phylogenetic, phenotypic and chemotaxonomic analyses, strains YIM 73013 T and YIM 73008 are considered to represent a novel species of a new genus in the family Comamonadaceae.
Strains YIM 73013
T and YIM 73008 were isolated from a sediment sample collected from the Qucai Geothermal Field (39.58 N 28 .84 E), located in western Tibet, China. Three grams of sample was taken into a flask containing 30 ml sterilized water and several glass beads. The mixture was kept incubated under shaking (37 C, 200 r.p.m., 1 h). The sample suspensions were then diluted 100-fold, and 200 µl of the diluted suspension was spread on T5 medium (pH 7.0-7.2) which contained the following (g l were picked and repeatedly re-streaked on T5 medium to get pure cultures. The two strains were routinely cultured on YIM 38 medium with the following composition: 4.0 g yeast extract, 4.0 g glucose, 5.0 g malt extract, 1 ml vitamin B solution (containing 0.5 mg each of thiamine-HCl, riboflavin, niacin, pyridoxin, calcium pantothenate, inositol, p-aminobenzoic acid and 0.25 mg of biotin per 100 ml of distilled water), 15 g agar; 1000 ml distilled water, pH 7 at 45 C, and stored as glycerol suspensions (20 %, w/v) at À80 C. Biomass of strains YIM 73013 T and YIM 73008 for chemotaxonomic and molecular studies was harvested from cultures grown on YIM 38 # agar medium (45 C, for 4 days). Unless otherwise mentioned, YIM 38 # agar medium was used as the basal growth medium.
Morphological characteristics of strains YIM 73013
T and YIM 73008 were determined by light microscopy (BH2; Olympus), scanning electron microscopy (Quanta 200; FEI) and transmission electron microscopy (JEM-2100; JEOL) for 3 days at 37 C. Samples for scanning electron microscopy were prepared by taking cultures grown on YIM 38 # agar plates, washed and suspended in 20 mM phosphate buffer (7.2). The cell suspension was fixed with 2.5 % glutaraldehyde at 4 C for approximately 1.5 h, dehydrated through a gradient series of ethanol and butanol and finally dried at critical point. The dried samples were placed onto a stub bearing adhesive sputter coated with gold under vacuum and observed under the electron microscope. Growth at different temperatures (10, 15, 20, 25, 30, 37, 40, 45, 50, 55 and 60 C) and various NaCl concentrations (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4.0 and 5.0 %, w/v) was determined on the basal growth medium. The pH range (4.0-10.0, at intervals of 1.0 pH unit) for growth was tested in YIM 38 # broth using the buffer system described by Xu et al. [17] . Gram staining was carried out by the standard Gram reaction and was confirmed by the KOH test [18] . Oxidase activity was determined by using 1 % (w/v) tetramethyl-p-phenylenediamine as described by Kovacs [19] . Catalase activity was determined by assessing bubble production on addition of a drop of 3 % (w/v) H 2 O 2 . Other biochemical characteristics including aesculin, gelatin and Tweens (20, 40, 60 and 80) hydrolysis, H 2 S production, nitrate reduction, and milk peptonization and coagulation were observed as previously described [20] [21] [22] . Sole carbon source utilization and chemical sensitivity assays were determined using Biolog GEN III microplates according to the manufacturer's instructions, except that the plates were incubated at 45 C and read after 48 h. Other physiological characteristics and enzyme activities were determined with the API ZYM and API 20 NE systems (bioM erieux) according to the manufacturer's instructions.
Strains YIM 73013
T and YIM 73008 were found to be Gram-stain-negative and aerobic. Cells were short rodshaped and measured 0.38-0.46Â1.87-2.05 and 0.42-0.44Â1.06-1.75 µm respectively (Fig. S1 , available in the online Supplementary Material). Transmission electron microscopy indicated the presence of a monotrichous polar flagellum (Fig. S1 ). Growth was observed at 30-55 C (optimum, [37] [38] [39] [40] [41] [42] [43] [44] [45] C), at pH 6.0-8.0 (optimum, pH 7.0) and in the presence of 0-1 % (w/v) NaCl. The two strains were positive for oxidase, catalase and milk peptonization but negative for H 2 S production. They could not hydrolyse aesculin, gelatin or Tweens (20, 40, 60, 80 T and Curvibacter gracilis 7-1 T are listed in Table 1 , while the phenotypic and chemotaxonomic characteristics distinguishing the proposed new genus from related genera within the family Comamonadaceae are given in Table 2 . The detailed physiological characteristics of strains YIM 73013 T and YIM 73008 are given in the genus and species descriptions below.
For cellular fatty acid analysis, strains YIM 73013
T and YIM 73008 were grown on TSA (Difco) at 45 C for 3 days. The cellular fatty acids were extracted, methylated and analysed by using the Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6) [23] . Polar lipids were extracted, separated by two-dimensional TLC and identified using previously described procedures [24, 25] . Menaquinones were extracted [26] and analysed using HPLC [27] . The genomic DNA G+C contents were determined by HPLC after enzymatic degradation [28] using Escherichia coli DH5a as the reference strain.
The major cellular fatty acids of strain YIM 73013 T were identified as C 17 : 1 !6c (28.5 %), summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) (21.1 %) and C 16 : 0 (11.6 %), while those of strain YIM 73008 were summed feature 3 (C 16 : 1 !7c and/or C 16 : 1 !6c) (23.5 %), C 16 : 0 (19.5 %) and C 17 : 1 !6c (16.3 %) ( Table S1 ). The polar lipid profile of strain YIM 73013 T comprised phosphatidylethanolamine and two unidentified lipids (Fig. S2) . The respiratory quinone detected in strains YIM 73013 T and YIM 73008 was ubiquinone-8 (Q-8). The genomic DNA G+C contents of strains YIM 73013
T and YIM 73008 were 68.7 and 68.3 mol%, respectively.
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were performed as described by Li et al. [29] . The amplicons were purified, cloned and sequenced by Sangon Biotech. The resulting almost-complete 16S RNA gene sequences of strains YIM 73013 T and YIM 73008 were compared with available 16S rRNA gene sequences of cultured species from GenBank via the BLAST program and the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; [30] ). Multiple alignments with sequences of the most closely related taxa and calculations of levels of sequence similarity were performed by using the CLUSTAL X software package [31] . Phylogenetic analyses were performed by using three tree-making algorithms: neighbour-joining [32] , maximumlikelihood [33] and maximum-parsimony [34] using the MEGA version 5.0 software package [35] . The topology of (Fig. 1) revealed that strains YIM 73013 T and YIM 73008 formed a separate clade distinct from other genera within the family Comamonadaceae. This relationship was also supported in the dendrograms generated with the maximumparsimony and maximum-likelihood algorithms (Figs S3 and S4), indicating that the two strains formed a separate lineage within the family Comamonadaceae.
DNA-DNA hybridizations between strains YIM 73013
T and YIM 73008 were performed at the optimal hybridization temperature (45 C) using the fluorometric micro-well method [37, 38] . The DNA probes labelled with photobiotin (A1935; Sigma) and 96-well microdilution plates (Greiner BioOne) were prepared, and each reaction was set with eight replications. DNA-DNA relatedness between strains YIM 73013 T and YIM 73008 was 95.84±2.7 %, indicating that the two strains belong to the same species, which is consistent with their homogeneous phylogenetic, physiological and biochemical characteristics.
In addition to the observation based on phylogenetic analyses with respect to higher sequence divergence values from members of the family Comamonadaceae, the two strains could be easily distinguished from closely related genera by several cultural, morphological and chemotaxonomic characteristics as indicated in Table 2 . For example, the presence of C 17 : 1 !6c as a major fatty acid has not been reported in other genera of the family Comamonadaceae. While the related type species Acidovorax caeni R-24608 T and Curvibacter gracilis 7-1 T have C 18 : 1 !7c as the major fatty acid (22.2 and 22.5 %, respectively) (data taken from [5, 39] are from the present study. monotrichous flagellum. Good growth is observed on YIM 38 # and T5 agar media. According to the API ZYM system, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), leucine arylamidase, acid phosphatase, cystine arylamidase and valine arylamidase. In the Biolog GEN III Microplate assay, positive for utilization of cellobiose, turanose, 3-methyl glucose, D-fucose, inosine, sodium lactate, glycerol, gelatin, glycyl L-proline, L-alanine, L-glutamic acid, Lpyroglutamic acid, L-serine, guanidine HCl, methyl pyruvate, bromosuccinic acid, lithium chloride, potassium tellurite, formic acid and sodium butyrate as sole carbon sources. Nitrate is reduced to nitrite but not to nitrogen. Positive for galactosidase activity and glucose fermentation, but negative for assimilation of D-glucose, D-mannitol and potassium gluconate, glucose acidification, activities of arginine dihydroalase and galactosidase, and assimilation of L-arabinose, D-mannose, N-acetylglucosamine, maltose, caprate, adipate, trisodium citrate and phenylacetate. Positive for milk peptonization. Negative for hydrolysis of aesculin, gelatin, and Tweens 20, 40, 60 and 80.
The type strain, YIM 73013 T (=DSM 101684 T =KCTC 42873 T ), was isolated from a sediment sample collected from a hot spring in western Tibet, China. The genomic DNA G+C content of the type strain is 68.7 mol%. 
